MILLER CONSTRUCTION, INC.

P.O. BOX 86 ASCUTNEY BLVD WINDSOR, VERMONT 05089-0086

TELEPHONE (802) 674-5525 / FAX (802) 674-5245

TRANSMITTAL

TO: Kristin Higgins DATE PROJECT NO.
Vermont Agency of Transportation Jamaica ER-BRF
7/22/2013 0151 (23)

XX WE ENCLOSE THE FOLLOWING: UNDER SEPARATE COVER WE ARE SENDING THE FOLLOWING
COPIES NUMBER DESCRIPTION CODE
1 G1 & G7 Lateral Stability due to Flange Width NCR H

CODE:

A FOR INITIAL APPROVAL

B FOR FINAL APPROVAL

C APPROVED AS NOTED-RESUBMISSION REQUIRED

D APPROVED AS NOTED-RESUBMISSION NOT REQUIRED
E DISAPPROVED-RESUBMIT

F QUOTATION REQUESTED

G APPROVED

H FOR APPROVAL

I AS REQUESTED OR REQUIRED
J FOR USE IN ERECTION
KLETTER FOLLOWS

L FOR FIELD CHECK

M FOR YOUR USE




Girder G1 & G7 Constructability Computations

For

VT Rte 30 over Ba_lll Mountain Brook

N
Jamaica, Vermont

CEE 053-br-13

J,."-.

Prepared for: " il

! | |

WAL, lli

Strgy(_:tal \Vof VERMG 7, |
. . . ) ._\ 111_} F o '\\ -
Calderwood Engineering & -_g;“-"" /%, \n \[! / e

July 22™ 2013 X550 S\ 0% XEV\ V
i (] £ -
BTN A -\)\ B T
*\:(y ‘ﬁﬁ?ﬁ‘kd@; P s

Ao, . LjopSE G
Cover Photo: Vt Rte 30 over Ball Mtn Brook ’;f&ok”l"u\w\ @"‘3"3:,“-
Courtesy of Miller Construction & VTrans ﬁf;#ESSI()NP‘ W

Togpannd




L HOOD ENGIS:
2 Ry dodh ) :
D oD M et 2 Y
ks 7 N P

Structal

Attn: John Hand

386 River Road

Claremont, New Hampshire
03743

Date: July 21%, 2013
RE: Constructability Chk of G7 & G1 for Jamaica Vermont Rte 30 over Ball Mtn Brook
To whom it may concern,

This Letter is being written to serve as an executive summary for this calculation package, it
contains a brief explanation of the analysis and assumptions made, as well as Calderwood
Engineering’s recommendations for this bridge.

According to Non Conformance Reports, hereinafier NCR, Girder G1 was fabricated with flanges
1/8” narrower than design plans and shop detail plans call for. Also according to NCR, Girder
G7 was fabricated with a short section of top flange approximately 5/16” too narrow. These non-
conformances were apparently not recognized until the final inspection. Girders have since been
erected in the field.

Calculations were provided to Calderwood Engineering by Structal showing section properties of
the girders as fabricated. These calculations show the use of a top flange of 1.25” thickness & a
bottom flange of 2.25” thickness for each of the girders which we feel is in error. If in fact girder
G1 was fabricated with thicker flanges than the design plans indicate then the following
calculations are mute, however it would be prudent at that point to revisit bottom of slab
elevations prior to forming the deck because the girders will be significantly stiffer than
anticipated at design. That said Calderwood Engineering anticipates those computations were
performed rapidly and simply wrong flange thicknesses were chosen in reality the ratio of
moment of inertia to moment of inertia should have been 31,381.08/31,548.97 for G! which is
still ~ 0.994.

Calderwood Engineering developed a RISA 3d model of the girders, for this model the properties
of Girder G7 were assumed to be compromised for it’s full length whereas it is in reality only
compromised at the field splice location. Loads were added to represent the dead load self weight
of the steel and the fluid load of the concrete deck. The unit weight for concrete used was 150
pef. Additionally in order to conservatively represent construction loading an additional load of
50 psf was added to the deck area, and factored as a live load. Resulting flexural moments were
then compared to hand calculations of the capacity of the girders. A lateral flange bending stress
was added to resist the overhang forming and fluid load. The lateral flange bending stress is
relatively small which is expected due to the very small overhangs, and the close diaphragm
spacing. The stresses anticipated within the steel due to the deck placement are within acceptable
parameters per AASHTO LRFD Bridge Design Specifications section 6.10.3 & referenced
sections. Constructability was checked at both the Strength I and the Strength IV limit states.
The tension flange for Girder G1 was also checked, and found to be within acceptable
parameters. Because the concrete deck will act as a giant diaphragm and wili become a huge
component of the compression flange and because the deviation in width is in such an isolated
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location on Girder G7 not adjacent to the location of Maximum moment we do not anticipate a
significan loss of capacity to the bridge at its strength limit state due to Girder G7. Because
Girder G1 is the lightest loaded girder and rely’s heavily on all the other girders to support it’s
loads, and because the flange width deviation is so small we do not anticipate a significant
deviation from the load carrying capacity of the bridge due to Girder G1’s flanges.

It is Calderwood Engineering’s professional opinion that the girders should be left in place as is
and that no further remedy is required and the bridge will perform as originally intended. That
said, if VTrans has concerns regarding the load rating and the capacity of the bridge in service,
perhaps it would be sensible to consider shoring either Girder G7 or also Girder G1 during the
deck placement. Although it is not recommended to shore the girders, should that be the desired
option then new bottom of slab elevations should be calculated, reflecting the shoring, also it
-should be noted on as built plans and perhaps on the load rating that the girders were shored -
during construction of the deck, such that future design engmeers and maintenance operations
will consider that. : :

Should you have any questions or concerns regarding our analysis or recommendations, please do
not hesitate to contact us directly.

R Pectfully bmitjs
/

Eric T. Calderwood, P.E.
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